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SUPPLEMENTAL POWER SYSTEM FOR
BATTERY POWERED DEVICE

BACKGROUND

Electronic devices such as laptops and the like operate
using battery power, particularly when used as a mobile
device. Conventionally, a main internal battery pack, which
includes one or more rechargeable battery cells, provides
power to the system. Charging of the rechargeable cells of
the battery pack 1s undertaken using an adapter that plugs
into a charging port of the system.

Conventionally, for computing systems (e.g., a laptop
computer) an adapter plug provides direct current (DC)
input at a standard, predetermined voltage (e.g., 20V), 1.e.,
derived from a commercial power source of alternating
current (AC) such as wall power. Conventional systems
must use this standard DC adapter to recharge the system.
Some larger/oversized adapters have been created, whereby
the adapter can supply more current into the computing
system via the standard DC input port, e.g., for quick or fast
charging.

When a conventional system has an adapter plugged 1n for
charging, the device or system (e.g., laptop computer)
switches to operating the system from the adapter power
supply (e.g., wall power), switches out of a battery powered
mode, and utilizes the excess power/current from the adapter
to charge the battery. That 1s, the conventional system
switches from battery power mode to using adapter power
for the system during charging.

BRIEF SUMMARY

In summary, one aspect provides a device, comprising: an
input port; a battery pack comprising one or more battery
cells; a processor; and a memory that stores instructions
executable by the processor to: determine that a connected
power plug supplies one or more of a current and a voltage;
and thereafter provide current supply ifrom the input port to
the battery pack for charging the one or more battery cells;
wherein said device operates using battery power concurrent
with charging of the one or more battery cells with the
current supply from the input port.

Another aspect provides a method, comprising: detecting,
at an 1mnput port of an electronic device, a connected power
plug of an adapter; determining that the connected power
plug supplies one or more of a current and a voltage;
thereafter providing current supply from the input port to a
battery pack of the electronic device for charging one or
more cells of the battery pack; and operating the electronic
device 1n battery powered mode concurrent with charging of
the one or more cells with the current supply from the input
port.

A turther aspect provides a system, comprising: an adap-
tor comprising a wireless charging unit, an alternating
current (AC) input, a direct current (DC) input port, an
AC/DC adapter, a charge controller, and a DC output; and a
device, comprising: an iput port; a battery pack comprising
one or more battery cells; a processor; and a memory that
stores mstructions executable by the processor to: detect, at
the 1input port of the device, a connected power plug of the
adapter; determine that the connected power plug supplies
one or more ol a current and a voltage; and thereafter
provide current supply from the mput port of the device to
the battery pack for charging the one or more battery cells;
wherein said device operates in battery powered mode
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2

concurrent with charging of the one or more battery cells
with the current supply from the nput port.

The foregoing 1s a summary and thus may contain sim-
plifications, generalizations, and omissions of detail; conse-
quently, those skilled in the art will appreciate that the
summary 1s 1llustrative only and 1s not intended to be in any
way limiting.

For a better understanding of the embodiments, together
with other and further features and advantages thereof,
reference 1s made to the following description, taken in
conjunction with the accompanying drawings. The scope of
the invention will be pointed out in the appended claims.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1illustrates an example of information handling
device circuitry.

FIG. 2(A-B) illustrates an example of an adapter and
battery powered device.

FIG. 3 illustrates an example block diagram of adapter
components.

FIG. 4 illustrates an example block diagram of battery
powered device components.

FIG. 5 1llustrates an example method of charging a battery
powered device using an adapter.

DETAILED DESCRIPTION

It will be readily understood that the components of the
embodiments, as generally described and illustrated 1n the
figures herein, may be arranged and designed mn a wide
vartety ol different configurations in addition to the
described example embodiments. Thus, the following more
detailed description of the example embodiments, as repre-
sented 1n the figures, 1s not intended to limit the scope of the
embodiments, as claimed, but 1s merely representative of
example embodiments.

Reference throughout this specification to “one embodi-
ment” or “an embodiment” (or the like) means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment. Thus, the appearance of the phrases “in one
embodiment” or “in an embodiment™ or the like 1n various
places throughout this specification are not necessarily all
referring to the same embodiment.

Furthermore, the described features, structures, or char-
acteristics may be combined in any suitable manner 1n one
or more embodiments. In the following description, numer-
ous specific details are provided to give a thorough under-
standing of embodiments. One skilled 1n the relevant art will
recognize, however, that the various embodiments can be
practiced without one or more of the specific details, or with
other methods, components, materials, et cetera. In other
instances, well known structures, materials, or operations
are not shown or described 1n detail to avoid obfuscation.

Certain battery powered devices, e.g., a laptop personal
computer (PC), will not accept power from diflerent output
power sources such as phone alternating current (AC) adapt-
ers (phone chargers), wireless chargers, power banks, etc.
Typically, a PC will only accept power from a source that
provides suflicient voltage and current to power the PC. The
PC 1s thus often unable to utilize power that may be
available from power sources. While some PCs may have
additional mput ports (i.e., other than the DC-In connector
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port) capable of supplying power, e.g., USB PD (power
delivery) ports, some systems are not equipped with these
additional ports.

An embodiment provides for a PC to utilize power from
available power sources using the DC-In connector, herein
“DC 1nput port,” 1.e., the port designed for mnput of power
using a predetermined (standard) AC adapter. An embodi-
ment therefore provides a low cost method of utilizing
power from a variety of power sources even on PCs that lack
USB PD ports or other alternate ports and can only accept
power through a standard DC input port designed to accept
power from an AC adapter that typically switches the PC out
ol a battery power mode and into a charging mode.

Specifically, in an embodiment, mput to a system {for
direct battery charging 1s provided by an adapter at battery
charging voltage, with current limited to not exceed speci-
fied battery charging current (1.e., constant current, constant
voltage (CCCV) type charging output). For direct battery
charging, voltage and current must be limited by the charg-
ing device. Herein the charging device 1s referred to as an
External Battery Charger (EBC) or adapter.

An embodiment provides a PC capable of utilizing power
from available power sources, including phone adapters,
wireless chargers, and power banks. For example, an
embodiment provides for the PC to accept power from an
EBC/adapter. An EBC/adapter 1s an external device that
outputs battery charge voltage and current of a predeter-
mined type that i1s recognizable by the system, e.g., as
compared to AC derived wall power.

In an embodiment, the PC 1s configured to recognize that
the adapter 1s connected to the DC mput port. This may be
done through an ID pin(s), using active communication or
by setting a voltage level (and comparing the resistance
offered by the adapter to known resistances). Other mecha-
nisms of identifying the adapter may also be employed.

Further, when PC detects the adapter with direct battery
charging output, the PC continues to operate on battery
power (operates 1n battery power mode) and turns on a direct
current path from the DC input port to the battery (e.g., using
FETs). Optionally, depending on the adapter’s output capa-
bility and control, the PC may communicate to the adapter
a desired battery charging voltage and current. This com-
munication can be accomplished through the ID pin(s)
interface of the DC mput port or by any other communica-
tion mechanism, e.g., a wireless communication such as
BLUETOOTH wireless communication. BLUETOOTH 1s a
registered trademark of BLUETOOTH SIG, Inc. in the
United States and other countries.

In an embodiment, the adapter 1s capable of providing
battery charging voltage and current suitable for charging
the PC battery. Output of the adapter 1s connected to the
PC’s DC mput port. The adapter in turn 1s capable of
accepting input power from a variety of power input sources
according to an embodiment. These power input sources
may include phone AC adapters, USB power adapters,
wireless chargers, phone power banks, etc. An embodiment
utilizes a buck/boost battery charger, e.g., implemented in
the adapter, to convert the DC inputs of the power input
sources to the battery charging voltage/current required by
the PC. Thus, the adapter charges PC battery while the PC
continues to operate on (PC) battery power.

Some possible product implementations for the adapter
include providing an AC adapter with multi-function power
adapter features, e.g., wireless charging capability, input port
for phone AC adapters, etc. Thus, in an embodiment the
adapter may operate as a standard AC adapter (pass through)
when AC power 1s connected to the adapter, whereas the
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adapter operates as an alternative power input source when
other power sources are connected thereto.

For example, the adapter may include a USB input port
(e.g., standard USB 1nput port, mini USB nput port, and/or
a micro USB imput port) to accept power from power
adapters/power banks with USB power outputs. As another
example, the adapter may include a wireless charging
receiver (e.g., supporting one or more wireless charging
protocols/standards). For example, a tri-mode wireless
charging receiver may be incorporated into the adapter in an
embodiment.

In an embodiment, the adapter may have an integrated
power bank. As with other examples, the adapter may
include nput ports (e.g., various types of USB input ports)
to accept power from power adapters with USB power
outputs and/or wireless charging receiver (supporting one or
more wireless charging protocols/standards).

The illustrated example embodiments will be best under-
stood by reference to the figures. The following description
1s intended only by way of example, and simply illustrates
certain example embodiments.

FIG. 1 depicts a block diagram of an example of battery
powered device circuits, circuitry or components. The
example depicted 1n FIG. 1 may correspond to computing
systems such as the THINKPAD series of personal comput-
ers sold by Lenovo (US) Inc. of Morrisville, N.C., or other
devices. As 1s apparent from the description herein, embodi-
ments may include other features or only some of the
features of the example 1llustrated i FIG. 1.

The example of FIG. 1 includes a so-called chipset 110 (a
group ol integrated circuits, or chips, that work together,
chipsets) with an architecture that may vary depending on
manufacturer (for example, INTEL, AMD, ARM, etc.).
INTEL 1s a registered trademark of Intel Corporation in the
United States and other countries. AMD 1s a registered
trademark of Advanced Micro Devices, Inc. 1n the United
States and other countries. ARM 1s an unregistered trade-
mark of ARM Holdings plc 1n the United States and other
countries. The architecture of the chipset 110 includes a core
and memory control group 120 and an I/O controller hub
150 that exchanges information (for example, data, signals,
commands, etc.) via a direct management interface (DMI)
142 or a link controller 144. In FIG. 1, the DMI 142 1s a
chip-to-chip interface (sometimes referred to as being a link
between a “northbridge’™ and a “southbridge™). The core and
memory control group 120 include one or more processors
122 (for example, single or multi-core) and a memory
controller hub 126 that exchange information via a front side
bus (FSB) 124; noting that components of the group 120
may be integrated 1n a chip that supplants the conventional
“northbridge” style architecture. One or more processors
122 comprise internal arithmetic units, registers, cache
memory, busses, I/0O ports, etc., as 1s well known 1n the art.

In FIG. 1, the memory controller hub 126 interfaces with
memory 140 (for example, to provide support for a type of
RAM that may be referred to as “system memory” or
“memory”’). The memory controller hub 126 {further
includes a low voltage differential signaling (LVDS) 1inter-
face 132 for a display device 192 (for example, a CRT, a flat
panel, touch screen, etc.). A block 138 includes some
technologies that may be supported via the LVDS interface
132 (for example, senial digital video, HDMI/DVI, display
port). The memory controller hub 126 also includes a
PCl-express interface (PCI-E) 134 that may support discrete
graphics 136.

In FIG. 1, the I/O hub controller 150 includes a SATA
interface 151 (for example, for HDDs, SDDs, etc., 180), a
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PCI-E interface 152 (for example, for wireless connections
182), a USB interface 153 (for example, for devices 184
such as a digitizer, keyboard, mice, cameras, phones, micro-

phones, storage, other connected devices, etc.), a network
interface 154 (for example, LAN), a GPIO interface 155, a

LPC interface 170 (for ASICs 171, a TPM 172, a super 1/O
173, a firmware hub 174, BIOS support 175 as well as
various types of memory 176 such as ROM 177, Flash 178,
and NVRAM 179), a power management interface 161, a
clock generator interface 162, an audio interface 163 (for
example, for speakers 194), a TCO nterface 164, a system
management bus interface 165, and SPI Flash 166, which
can include BIOS 168 and boot code 190. The I/O hub
controller 150 may include gigabit Ethernet support.

The system, upon power on, may be configured to execute
boot code 190 for the BIOS 168, as stored within the SPI
Flash 166, and thereafter processes data under the control of
one or more operating systems and application software (for
example, stored in system memory 140). An operating
system may be stored in any of a variety of locations and
accessed, Tor example, according to instructions of the BIOS
168. As described herein, a device may include fewer or
more features than shown in the system of FIG. 1.

Device circuitry, as for example outlined 1n FIG. 1, may
be used 1n devices such as a PC and/or other electronic
devices that operate using power supplied form an internal
battery pack comprising one or more battery cells. For
example, the circuitry outlined 1n FIG. 1 may be imple-
mented 1n laptop computing device.

Referring now to FIG. 2(A-B) an adapter and system
(e.g., PC) according to an embodiment are 1llustrated.

In FIG. 2A, an adapter 210a 1s shown that includes an AC
input port 211a as well as an AC/DC converter 212a, which
may provide power (e.g., wall power) to the system (PC) in
a pass through mode if such AC power source 1s available.

Additionally, adapter 210q includes charging coils 217 for
accepting wireless charging power that 1s routed through a
circuit 2164, e.g., tri-mode wireless circuit as 1llustrated 1n
the non-limiting example of FIG. 2A. The output of the
circuit 216a may be provided to a buck/boost converter 215
to 1ncrease the output voltage to a level more suitable for the
PC (dictated by the PC battery cells to be charged). A switch
213a 1s provided 1n the adapter 210a 1n order to appropri-
ately route power from one of the power sources available,
¢.g., AC—in power 211a or wireless power from the coils
217a.

Although not 1llustrated 1n FIG. 2A, an adapter 210a may
include an input port for other power sources, e¢.g., a USB
port for an AC phone charger. Additionally, an adapter 210a
may include an integrated battery or power bank. FEach
power source (1.e., those not derived from AC-mput port
211a) may be routed through the buck/boost converter 215a
for appropriate power conditioming prior to output to the
system (PC). An indicator 220aq may be provided to indicate
which, 1 any, power source 1s being utilized by the adapter
210a of if any power source 1s being supplied generally.

FIG. 2B illustrates components of a system (PC) 2005
according to an embodiment. As 1llustrated the system 20056
includes a DC 1put port 2225 that accepts power mput from
a plug of the adapter 210a. The DC mput port 22256 provides
power to a power rail 2236 and, e.g., 1if AC derived power
(e.g., 20V wall derived power) 1s available from the adapter,
to the system load 227b.

Additionally, the system 2005 includes an internal battery
charger 2245 that, e.g., 1 AC dentved power (e.g., 20V wall
derived power) 1s available from the adapter, provides power
to the battery pack 223b. In such a case, the embedded
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controller 22656 operates the system 2006 1 an AC power
mode, 1.e., switches the system 2006 to run on the AC
derived power (e.g., 20V DC-in power) and charges the
battery pack 2255 at the same time.

However, as further described herein, the DC input port
2225 includes an ID pin that may be used to 1dentily the type
of power being provided by the adapter. For example, the 1D
pin of the DC input port 2225 may be used to determine that
the adapter 1s providing power from another power source,
e.g., a wireless charging source. In an embodiment, this
determination may be accomplished via identilying the
adapter using the DC 1nput port 2225, and specifically the 1D
pin thereot, to identily the adapter as a certain type. Further,
an embodiment may communicate directly with the adapter,
¢.g., utilizing a communication between the PC and the
adapter, e.g., via the ID pin and/or via wireless module 218a
provided in the adapter 210q and like communication mod-
ule provided on the PC. In the example of FIG. 2A, the
wireless communication 1s provided by BLUETOOTH LE
(BLE). By way of specific example, BLE module indicated
at 218a may be used to communicate with a wireless
charging transmitter (PTU) (part of tri-mode WC charging
circuit 216 A) when operating in tri-mode wireless charging.

I1 the adapter 210q offers power from a power source such
as a wireless charging source, a phone AC adapter, etc., this
power may not be suflicient to power the system 200b
proper, €.2., may be msuflicient to support the system load
227b, but may nonetheless be routed through to the battery
pack 2255b for supplemental charging.

Thus, an embodiment provides for charging of the battery
pack 225b with a variety of power DC inputs. In an
embodiment, the DC input form the alternative power
sources 1s routed directly to the battery pack 2255, as
illustrated 1n FIG. 2B (although this 1s not a requirement). In
an embodiment, the embedded controller 2265 operates
switches to send the power from the DC mput port 2225 to
the battery pack 2255 directly.

Referring to FIG. 3, an example of adapter components 1s
illustrated according to an embodiment. As shown, the
adapter may include components for accepting inputs from
various power sources icluding (but not necessarily limited
to) an AC adapter 311, a tri-mode wireless receiver 316
and/or a USB 1nput port 328. The power sources, e.g.,
provided through the tri-mode wireless receiver 316 and the
USB 1nput port 328, may be selected using power MUX 329
and provided to a power boosting unit, here illustrated as
NVDC battery charge controller (e.g., Intersil ISLL9237
Buck-boost Narrow VDC Battery Charger) 315.

In the adapter, a microcontroller (MCU) 319 detects
power mputs from the various sources (here, AC adapter
311, tri-mode recerver 316, and/or USB port) routed through
voltage regulator 330 and operates switches 331, 332 (as
well as power mux 329, if needed) to appropriately select the
output to provide to the plug of the adapter (and thus to the

system/PC).

On the system (PC) side, as 1llustrated in FIG. 4, a DC
input port 422 accepts power from the adapter plug. The
power 1s routed appropriately given its characteristics, e.g.,
predetermined (standard) mput (e.g., 20V DC 1nput) versus
other power source voltage and/or current. As 1llustrated,
FETs 433, 434 (only two are 1llustrated for simplicity) may
be utlhzed to either route the DC input power along rail 435
directly to the system load (e.g., 1n an AC mode, noting that
battery charging will also be implemented (not explicitly
illustrated i FIG. 4; reference may be made to FIG. 2B)).
Alternatively, e.g., by turning all FETs on, the embedded
controller 426 may route an input power to the battery 425
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directly rather than to the system load. In such a case, the
power tlows from the DC input port 422 along rail 435 and
along rail 436.

In an embodiment, the power source 1s provided to the
battery 425 while the system (PC) continues to operate on
battery power, 1.¢., power tlows from battery 425 to the
system load along rails 435, 436. Any excess power, 1.€.,
current not required by the system load (e.g., processor,
memory, etc.), will be routed from the DC mnput port 422 to
the battery 425 using rail 436. This permits the PC to
continue to operate using battery power while supplement-
ing the battery 425 by charging with excess power provided
by a DC 1nput, e.g., derived from a wireless charging system,
USB 1mnput, eftc.

As shown 1n FIG. 5, an embodiment will therefore route
power from a power source, through the standard DC input
port, to charge the battery. By way of specific example, a
supply of power using the battery i1s maintained by the
system at 501, 1.e., the PC 1s operating on battery power
supplied by cells of an internal battery pack. An embodiment
monitors the DC input port at 502, e.g., for supply of DC-in
power from an adapter plug, as described herein.

If a power source of a particular voltage and/or current at
the DC-1n 1s detected at 503, an embodiment routes that
power supply from the DC 1nput port to the battery (directly)
and maintains the use of the PC internal battery pack to
power the system, as shown at 504. However, 1f the DC
input power 1s a high/standard DC power 1nput (e.g., 20V),
as determined at 505, an embodiment routes that power to
the system load and utilizes the power to charge the batteries
of the PC, as 1llustrated at 506. Thus, the PC switches out of
battery powered mode. If no DC power 1input 1s detected, the
system continues to operate on internal battery power, as
illustrated.

As will be appreciated by one skilled in the art, various
aspects may be embodied as a system, method or device
program product. Accordingly, aspects may take the form of
an entirely hardware embodiment or an embodiment includ-
ing software that may all generally be referred to herein as
a “circuit,” “module” or “system.” Furthermore, aspects
may take the form of a device program product embodied in
one or more device readable medium(s) having device
readable program code embodied therewith.

It should be noted that the various functions described
herein may be implemented using instructions stored on a
device readable storage medium such as a non-signal storage
device that are executed by a processor. A storage device
may be, for example, an electronic, magnetic, optical, elec-
tromagnetic, infrared, or semiconductor system, apparatus,
or device, or any suitable combination of the foregoing.
More specific examples of a storage medium would 1nclude
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), an optical fiber, a portable
compact disc read-only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any suitable
combination of the foregoing. In the context of this docu-
ment, a storage device 1s not a signal and “non-transitory”
includes all media except signal media.

Program code embodied on a storage medium may be
transmitted using any appropriate medium, including but not
limited to wireless, wireline, optical fiber cable, RE, et
cetera, or any suitable combination of the foregoing.

Program code for carrying out operations may be written
in any combination of one or more programming languages.
The program code may execute entirely on a single device,
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partly on a single device, as a stand-alone software package,
partly on single device and partly on another device, or
entirely on the other device. In some cases, the devices may
be connected through any type of connection or network,
including a local area network (LAN) or a wide area network
(WAN), or the connection may be made through other
devices, through wireless connections, or through a hard
wire connection, such as over a USB connection.
Example embodiments are described herein with refer-
ence to the figures, which illustrate example methods,
devices and program products according to various example
embodiments. It will be understood that the actions and
functionality may be implemented at least in part by pro-
gram 1nstructions. These program instructions may be pro-
vided to a processor of a device, a special purpose infor-
mation handling device, or other programmable data
processing device to produce a machine, such that the
istructions, which execute via a processor of the device
implement the functions/acts specified.
It 1s worth noting that while specific blocks are used 1n the
figures, and a particular ordering of blocks has been 1llus-
trated, these are non-limiting examples. In certain contexts,
two or more blocks may be combined, a block may be split
into two or more blocks, or certain blocks may be re-ordered
or re-organized as appropriate, as the explicit illustrated
examples are used only for descriptive purposes and are not
to be construed as limiting.
As used herein, the singular “a” and “an” may be con-
strued as including the plural “one or more™ unless clearly
indicated otherwise.
This disclosure has been presented for purposes of 1llus-
tration and description but 1s not intended to be exhaustive
or limiting. Many modifications and variations will be
apparent to those of ordinary skill in the art. The example
embodiments were chosen and described 1n order to explain
principles and practical application, and to enable others of
ordinary skill in the art to understand the disclosure for
vartous embodiments with various modifications as are
suited to the particular use contemplated.
Thus, although illustrative example embodiments have
been described herein with reference to the accompanying
figures, 1t 1s to be understood that this description 1s not
limiting and that various other changes and modifications
may be aflected therein by one skilled 1n the art without
departing from the scope or spirit of the disclosure.
What 1s claimed 1s:
1. A device, comprising:
an input port;
a battery pack comprising one or more battery cells;
a processor; and
a memory that stores instructions executable by the pro-
CesSsor 10:

determine a power plug of an adapter 1s connected to the
input port and supplies one or more of a current and a
voltage, wherein the adapter comprises, a wireless
charging unit, an alternating current (AC) nput, a
direct current (DC) mput port, an AC/DC converter, a
charge controller, and a DC output; and

thereafter provide current supply from the mput port to

the battery pack for charging the one or more battery
cells;

wherein said device operates using battery power concur-

rent with charging of the one or more battery cells with
the current supply from the mput port.

2. The device of claim 1, wherein the adapter comprises
a power supply selected from the group consisting of a
wireless power supply and an external battery charger.
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3. The device of claim 1, further comprising an embedded
controller that switches a plurality of switches to provide the
current supply from the mput port to the battery pack for
charging the one or more battery cells.

4. The device of claim 3, wherein the plurality of switches
comprise a plurality of field eflect transistors (FETs).

5. The device of claim 1, wherein the current supply from
the mput port 1s provided directly to a battery pack for
charging the one or more battery cells.

6. The device of claim 1, wherein the device determines
that the connected power plug supplies one or more of a
current and a voltage by utilizing a pin of the mput port.

7. The device of claim 1, further comprising a wireless
communication device, wherein said wireless communica-
tion device communicates with the adapter plugged into the
input port.

8. The device of claim 7, wherein the device communi-
cates with the adapter to 1dentily a power input characteristic
of the adapter.

9. The device of claim 7, wherein the device communi-
cates with the adapter to request a power mput from the
adapter.

10. The device of claim 1, wherein the processor deter-
mines that the input port supplies one or more of a current
and a voltage by i1dentifying the adapter plugged into the
input port.

11. The device of claim 10, wherein the device commu-
nicates with the adapter plugged into the input port to
identify the adapter.

12. A method, comprising:

detecting, at an input port of an electronic device, a

connected power plug of an adapter;

determining the power plug of an adapter 1s connected to

the 1input port and supplies one or more of a current and
a voltage, wherein the adapter comprises, a wireless
charging umt, an alternating current (AC) mput, a
direct current (DC) mput port, an AC/DC converter, a
charge controller, and a DC output;

thereaiter providing current supply from the mput port to

a battery pack of the electronic device for charging one
or more cells of the battery pack; and

operating the electronic device in battery powered mode

concurrent with charging of the one or more cells with
the current supply from the input port.
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13. The method of claim 12, wherein the adapter com-
prises a power supply selected from the group consisting of
a wireless power supply and an external battery charger.

14. The method of claim 12, further comprising switch-
ing, with an embedded controller of the electronic device, a
plurality of switches to provide the current supply from the
input port to the battery pack for charging the one or more
cells.

15. The method of claim 12, wherein the current supply
from the mput port 1s provided directly to a battery pack for

charging the one or more cells.

16. The method of claim 12, further comprising deter-
mining that the connected power plug supplies one or more
of a current and a voltage by utilizing a pin of the input port.

17. The method of claim 12, further comprising commu-
nicating, with a wireless communication device of the
clectronic device, with the adapter plugged into the mput
port.

18. The method of claim 17, wherein the commumnicating
comprises communicating with the adapter to i1dentily a

power mput characteristic of the adapter.
19. The method of claim 17, wherein the communicating

comprises communicating with the adapter to request a
power mput from the adapter.

20. A system, comprising:

an adapter comprising a wireless charging unit, an alter-
nating current (AC) mput, a direct current (DC) input
port, an AC/DC converter, a charge controller, and a
DC output; and

a device, comprising:

an input port;

a battery pack comprising one or more battery cells;

a processor; and

a memory that stores instructions executable by the pro-
cessor to:

detect, at the input port of the device, a connected power
plug of the adapter;

determine that the connected power plug supplies one or
more of a current and a voltage; and

thereafter provide current supply from the input port of
the device to the battery pack for charging the one or
more battery cells;

wherein said device operates 1n battery powered mode
concurrent with charging of the one or more battery
cells with the current supply from the mput port.
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